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(54) STAPLE-RBER NONWOVEN FABRIC 

(57) Abstracfc 

PROBLEM TO BE SOLVED: To obtain a staple-liber 
nonwoven fabric exhibiting exceBent air- pemneabtlity 
in machine direction as well as a direction 
perpendicular to Ihe machine direction and vertical 
direction and useful for paper diaper, etc., by randomly 
laminating and crossing staple fibers having relatively 
short fiber length and bonding the contacting points of 
Ihe fiters. 

SOLUTION: The objective nonwoven fabric having 
1hree<limen8ional network structure is produced by 



randomly laminating and crossing staple fibers having 
fiber length of 3-^ mm with an alr-iaid apparatus, 
etc., and bonding the contacting pointe of the fibers. 
The ratio of the air-perrrteability of the nonwoven fabric 
in machine direction to the permeability in the 
direction perpendicular to the nrtachlne direction Is 
1.0-1.5, Ihe ratio of ihe air-permeability in machine 
dirsclion and in vertical direction is 1.0-2.2 and Ihe 
nonwoven fabric has low densify and relatively uniform 
physical properties in each direction of Ihe thrse- 
dimensional, structure. 
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(57) [S^Jjl 

[Wifc^ai i8«tft 3-25 tm(r>mm.m:^''Scm l r« 

«$ttfc^®*T-*>oT. ^i^*0«tt*r6] (MD) t 

UM:fjm (CD) oii^Sifc (MD/CD) Tin. 0- 
1. 5r'*)t). ^^-^^mMff^mn-^^ (md) tsie:^ 

In] (VD) OiifCJSJt (MD/VD) 0-2. 2 
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[it*Ji 1 ] mM.W: 3-^25 mi<r)mm.m-f}^'^m. l r s 
m^ixfzT^msTh^x. mr^miMnw^-^^ (md) 
tm.n-fj'i^ (CD) (r>m%Mit (MD/cD) Tin. o 

-1. 5T-^>I9. 75>oig;F^^Olt1t:^[fi] (MD) ts 
it*[6] (VD) coa^SJt (MD/VD) 0- 

3 ] mmmK m^w^ im-r^ «*a i * 

6 ] n^m i ^ 5 ov^-rtv;i-{;Ktt<^)Masai 
[0 0 0 11 

[0002] 

#i2rBS5 2 - 1 2 8 3 0-^5r«H-te«$tL;& J:^ tc. * 
[0 0 0 31 

^m.m.i^\':>mixm».-n\^\~ik-<i,fz>^±u^<r> 
citi.tiift:^i6]S.O'*ii::^i6it;ii(s t A. taeiR] LTv^/t 

^j:^fztt>. 2gEB, 3«acom*«^i*t^</^i:v^dP>gS** 
[0 0 0 4] 

iwkmim^-r^fztfxD^m ^^m<r>smii. 
m^hii.. ±KS6^imm.-r^fzibi,zm^.mti^i^fz 

3-25 mmOM^St^ =7>yu {CfltS^ 
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[0 0 0 5] ^^mi. m^m.m^m^-t^fzt>. j-^lt 

(1) a«R3-~2 5itin<OMa^75^^3cMLT»«$tL 
/c^^^T-aboT. K^^*<7)1«te:^|fi] (MD) tit^ 
:^|oI (CD) Oii^KJt (MD/CD) 0-1. 

10 (VD) <7)il^JSJt (MD/VD) Tin. 0-2. 2X 

( 2 ) M^«l7>^ «* 1 0 t:J^J.±offi:lM.*.«)lg^* 

(1) tcie«coM^«^^*o 

( 3 ) mmmtK m^mm^k^-t^ ( 1 ) i tzit 

(2) i-fa«o«ai»i^fis*o 

(4) ffi^it:o^\ mm.mmmxi>i> cd - o) o 

20 (1) - (4) <n^^-rfii}-{zuvL<r>>mmx-mMo 

(6) (1) - (5) OV^-f*t;0^Cf5«OfflaiNl^lft 

^^m^^tzmms^no 

[0 0 0 61 

3> (W^»«l) , T-tx-b (#-&fiK««l) , 
^n>, tf^o^, ;jf 'J j^;^-7";w, r^'U-'w, '-K'jj:-^ 

[0 0 0 71 ^^ft(±3 - 2 5mm;6*~fflv^C>tL^y5>\ J: 
l9«P*L<li3--15 mm. $ i Lv»0{± 5 - 1 

2mmT?ib'5.o Si«IS:*^'3 mm^StO^-^. ^il*«0?i 

i>m^. mmim^^tfzdT.^ ^) ->imm-ri>mi.zm 

40 ^\zmmmii. i-nyyvi^^i^mzwm'^ :^-r 
'k^WiW.^^'±i,tzit>{zm.mxhi>o z.<r>ztii. 

D) hm.nijH (CD) <r>m.^m.if^xfmm5^ (m 

D) tmM.-n^ (VD) <7)j®^SJt* 1 tCj£o'lt^/ci6 

[0 0 0 81 ««l<iO*$(±i-i 0 Ot'--;1', 

<l±l. 5-3 5t---;1', ^i^t-^i Lv^Olil . 5 
-2 0-r'— -;WT-*)-?)o a^iloi:$36*U T'--;^*^ll<7) 



-2- 



3 

'g-v>o'5:trd*f^^r-#(c< < >t < 

±^-hn 0 0 T'--;P^®x.^*t-&. ^^|WIifc75s^&tr:f] 

<=t-&o if^. ^asaiHi, ^m.i^mm. 

[0 0 0 91 *ifeWoa^^7F^;fiT(;-f«ffl$n^/<'r > 

[0010] ^^m<r>m.m.m.T-mM<>^<.t. 

iSilt LTi}'-^< t^>2fiS;^ (Ay.T. A)S:^. Blt^i: 
?r*tf^i t75*-e#So «x.lf~^'; ^•nev^', SJ^S 

9 X h ^ -^o -i^- i X X 7 ?g#flg, ±Mimm 

[00111 A. Bmm^^o'^^^ttLx±mLfzm 
y - 1 mmm^ -x-^ 

uyf-uy^u-h, ^i'o>--6/f-^'n>6 6, 
ii!|i,i±r,if>; J-X-r;P/*°>J ^ -i^'J 

to 01 2] n'km^<oj^mimzM, m-t-m^M, m 
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«llto«^itJi|g:gl-*«fli*U 0-9 OSm%. SB!* 

ffi-flS75f9 0- 1 OSS%-e^^o J:in?iL<(i, 
*«S&56^~3 0- 7 0*1:%. ^m.^Mm*^! 0 - 3 OS 

[0 0 141 ^^^<r>mmT-mM\~mM'^f^hn-mm 

tfcl 0 07>^e> 3 5 0<OM-^^^P^J; l9ld:ai§-ti:'i>o - 

coB#, p^iST^r^i^-r^^ ttci ^)*®#^^r^^-iPi- 
-l>o Btaim 1 0 Og/min.Ti-'b 2 0 Og/min.. ?|§flXl9)$ 
IS 4 Om/min. ^i^e, 130 Om/m\n.X'^\^^^ Z t X 

fe*ffi#*^r6 0'C;4^P> 1 2 OlCICilP^LTtn-;!. 
P^c^jSS* l*t2 75'fb l*t5<7)R(cK^L5S#i-SC:t 
Hi*). 1 •f'--;p^v^L 1 0 0 T'--;K7)]^#^^f'^ 

h-^^f^SS-r^o it«t5:(± 1 4 y^htzn 0-2 5iU 

[0 0 151 S«i«l75^ >^ h V- KO^i^, /pittfe^Oife 
-2>«^«l*«ffl-r ^ i i: J: i9 jSiiSiv^/Fiai^^f^Si-^ 

vi t ^^x 0iix.tf >; y ■/(Dfm^^T.^u 9 (H 
[0 0 161 ^iSj^tzaisjfctt'&v^tais^Bint^jffc 

- 1 0 0T'--;l''C*t3, «iSI«l<7>«gSl± 1 - 1 Ot-- 

-3- 
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5 

[0 0 17] :^^m<^mmm^m.^li. ^lt:R3mm-- 

6 b U-> 5 aioJcrf 6 aOMSSP^. bJIS 

tfjn-;^ 1 7 aioit/l 7 b t^^i^ b >^tt 1 0 

>^T- 9 b:6Mtfx$:lx. ^<7)T:^t'te^- V > n >^r 
-9 b^^iljg^-ti:;^-^tcOfEiijn--;H 7 c, 1 7 d:6^^ 
#K$ttTi3»). y bn>^T-9 bS:tt^r«a?i!^^ 

n-;i. 1 8 t ^ n l 4 ^WMi^'thfzib 
O l*tOiEt[in-;n 9 a, 1 9 b >6^(t^tLrv^-5)o 

[0 0 18] ±f£^sic^v^t:. mmmit. mmm. m 
□ 3, Aiizmi^^^Mm^M^^ Y^z^^o :i(Dn.^.xm 

tttfc^^ll 5(i. M«X^V->5 a, 6at^^tt 
5Sy*'->7, 8-t:ff^«^tt^iiK5r. [lI2C0^^nCl, 
C2, C3, C4(7);^[p]U. 4;t:^enD1, D2, D3, D4 

Sfm^-^^o sfm^n;^ca«(i^-v>^-2 0T:^:^^^ 

•^fiJ^ V3 >ggl 0(i<J:oT^?l$^. y Yziy^r 

-9 ao±sis-eii*$tt^o lim^tLy::"^?^^ 1 e^\t^ 

j^rEEaiu-;U' 1 1 y ha>^T-9 bOP^T-JEM 
[0 0 19] aJBL/c-^j^n 6(i«>:rra^n-;n 
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6 

lXJ±m^i^fzm. V 3 > Ky 1 2 (::#fc*&^ 

T. 9 0t:^6^6 1 7 0 tTcOiaj^ 3 f>PBl7ii-ib 1 0 

E.^k7t(0^^- y b7-^1»^(7)^®^14^^^1 3 
[0 0 2 0] ^^tict f)JR^^LfcMa^*<t ^)-)l^> 
[0 0 2 1] j:-r w>f Kgaufflv^^wtic;^^';-^ 5 

-e^)^7i>^ IS^^^l-3mm. ItT^n 5- 3 Ommm7!>^^» 
^^ff^. liR^-etAv^o x^V->S?L^{i2 0 

20 [0 0 2 2 1 :^%m<^wmkT-m^<r>^xi,mMm^^ 
^^^-12 xm-Mm-t^ zt{zx^. mm<^^.^.^m 

xn<^xi>x # ivfz^m^<DSi^^fitm^i 

1 0- 1 0 0 0 g/m2t:S)^o S0fci3tfO6O 
RW*tOJt^l 0-6 0 g/m^ ^^'-<^)*i^l 0 
- 5 0 0 g/m2. y^ ;W^-Oi#'g^l 0 - 1 0 0 0 g 

ym^x^^ho ifzmr-mt^<nKt^immimm^j:mi^ 

30 ii^v^;6^ Sl^v^^#itL. 0. 005-0. 10 g/ 

* ^ f^iinx ^ L r ^ I- X tjnx*) ^^^ix^u- ;Hnx^ 
Stv^o ^oi£«®m^^n o%*?M'e(iitl**14^^ 

[0 0 2 3] ^it^^f'^S^^ yit-^> ^(OB^i^^ 

40 m^mL. ^Krft(Dyit-\yV(r>U'fi'Xmtg:hmm 

tiM^^^JS=^*-r^ 10-10 0-r--;K7)*^J^® 
il. 2 0-8 0m»%. ^ 1 - 1 0-r--;K7)iB^JK^ 
8 0-2 Ofi»%*^M*>^«ffilC;&^JtT. il^g^Jt 

;2>o :i(DXniz'LXV^m:\^fzW^^}^^z^^&^W.^W^ 
y^m^it. WiWy^)^^-, ^ry^)\^9-^<7>y-()\^ 
50 x^x^mx^^o 
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[0 0 2 4] :^^*<oa^)tJt^/h$ < -t^tCfi. 
wtCJ:!). :7^^^cDjt«:^[fil (MD) Oii^StSit 

:*3i6] (VD) <73ii*scoit4/h$> < -eli. g^tLrii: 

n:Hffll (MD) oa^S so -It >i^"t?§^ COT- 

cf tt i6 tr (i . T 1^ ^ fzlfmrnmim iW^^ 

•7. (MD) <7)ii^Stit:^:^|p] (C 

[0 0 2 51 zzTWinmiz^m^i>t. mmi9>v 
0 ^£mm<o^\ai^nn^^yf^ti<7)mw.Ufoi (md) <Dm 

^il<7)»fM« (^^cOB!EtHCli::ft:^r|6](75-^c07F^ 

Mi^-Y^-K-m^nrnm^P^Tym.^-yi'^ (cd) t-* 

[0 0 2 6] #{cSit:*[p] (VD) <r>mMM.if-K^^^ 

^mn\z^it J^v <r> SU-^m 5r #1" c: i: ;<i^'T- $ i6 , 

oT, ^^*wsit:^i6] (VDBD^.)l^:^rB]) 
^ Jiif s * (c (± , T- i ^ 7t' tt^^* 4^ * tz: y-c 
■s - 1 **'£>^-e* f) , ^^^ffco^^ico^s^E^ij^s^W 
(MD) tw.M-:fj^ (CD) <oKfiife^<ftii[:^ 

[6] (VD) lc^>9>rA!i:fr[B]i;Hii:7n^?^E|fi]$-tir-5. 
<t 9 S: * - K1Sr-5 1 * as X. * -eJi < 5: 

ti±±^ <mo'y^yi:ifWkx-^i,Xoi.zii:-^fzo 

t LXT-m^ff>mW5\Pl (MD) tlt^l:fr|6l (CD) O 
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a^Kojt^/h^ < -ei;. :6^oii::ft:^i^ (cd) (t?®^ 
S^>it*ps-e*c t*^~T-§^(7)-e^)^o $^>(;i±, mm 

^ 3 ;>:7C»t5: t fz^mmT-m.^ t ^: ^ O^ab ^ o * 
I6?§<7)S^^7F^*(±. (MD) tW.n^}fl] 

(CD) Ofi^KitTin. 0-1. 5tr*)(9. ;6»o1SM 

:^i6j (MD) t^it:^isi (CD) (DM^mit^n. o~ 

10 ^^S?r 3 - 2 5 mmi:-r-£.<75;^)^^Mt L>.^o 

[0 0 2 7] *%^coM«li7l^^^<OSjiUiiv^T. S 

fi«ji:i--&^«:^|S] (MD) titA:^!^] (CD) <oii^« 

itR(y'"ltM::^[fi] (md) tftii::^f6] (cd) <o«^sit 

m^y :^fmmi<zm^-f}^^\:-^£^^m.mzm.ts^ < -jfi^ -> 3 

34>^*frd«jilo/c*i^, Be<ji:-r^««:^l6l (MD) t 

(CD) (md) tm 

(CD) oji^j*jt«:J: 19 /h$< 1-i.it ;&*-e§ 

feco^atLT, l$v>3b'2>vM±x^"j -><^g^iii-:^F 

mm^tfyxh^o mn-n\^\zmmiim<tz^^m^^ 
< , ^i^mMiri>m<r>mmn±<r>^^i>^'>ti: < ^;6*a 

oft), Mv^gliltiL-ClSv^f 

mmm^.imi^m-th:^t{zx^. ^i^^coit^ 

:^|6] (CD) S.J/Sit:^|p] (VD) -^<Oii^)t«r:^i < 
•r ^ t V ^ -) 1 6^1 jiJjKI" -5. i: 75*T- # ^ <o -e* ;i. o 
[0 0 2 8] ^«ISr|$v»^:;^^"J->=Sraja$-*a:frft 

40 x\tm:Ltz:^%m<r>m.mmyfmpit^ mmt^^'^w.jm 
m^ix-rzi><nx'^^tzify. i:-vm^zi.nmmi^\^m 

^^iz^^^n ::-t{tilk-$^<.mm'^if^^^iz\^n ztxhi>i}- 
h.'^^-W^, 7>^3>-7.yb. ^'•y^V^^^'^t 

50 [0 0 2 9] 3f:|fe?g<o@ffiai^M*(±, lRJRtt%q°plJ«^ 
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[0 0 3 0] :^^m<7)mmmT^m.^ii. ^mx\ tfzn 
fit, mx.i£mmu, ^^y^i^-\-^iziimT^i,o 

[0 0 3 11 ^^^nmrnm^m^ii. ^m'r>mmm 
«r#«L, Mm<r>v ^ y'^-m^-^mx'^ho ttz 

tzV). mn-Mmm-^mM^m^'x^mz^mLtzV) ^ m 
Lfzmmzmmir:h^(Dimi:-r^ts.ut-r:h zti>-e^ 

'h o 

[0 0 3 2] aT^^m<^mmMim^'x. i^xTiz-^h 
izwmizmm-r^TbK ^^mi^fihmmmizm^^n 
sfcoT't±^ev»o :^mmmiz)d{f^?mmm^m^<r>m 

«^*6^li^<0ltM:&|D] (MD : Machine Directio 
n) , it^:^|fi] (CD : Cross Direction) RV'^lMJi 
IfiJ (VD : Vertical Direction) <?5aM)S 5: TlBO J; 

(1) m^m 

X3 3 0 0) ^mmx.xm'&Lfzo 

-9->-/;H^K:^ft : *5j5 0 g/'m2<7)'t/i-/*jp^ 1 
2 cmtC^:^J:^(CSta> :#--y>-C 1 4 5 t:x S^^-ffl 
St^a-f^Cltt-J: 0 cmJSlJ:icOiS§#«t^ 

Si^^^rfPSL. :ifL^ \ c m(r>mMZi} y Y Ltzo 
: 1 0 cmX 1 0 cmX 1cm 

m^mm : s s cm^ (m.mm 7 a 5 cm^ ) 

^U^-f ;^ : 3 8cm2 (^ifet?97(i5cm2) 

: 1 otsc 

^(O^f^-cm^LfZo 

hi/7 7AG 5 0 0 i^mm'^m iw) Si) ffi 

Ui^^-i:^: 5 cmX 1 5 cm 
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-y ^fSm : 1 0 c m 

?I?SjI)^ : 2 0 Onm/min. 

l^-^fe : 1 OtJC 

(2) ^iijXji<7>ll!s-&<0*5j-tt 
^^*<Oit^|:^[p] (CD) (C^'xScmXaneOcm 
(0-<t>7';P^r^?)iL, 3 c m:^(;^BJf L^^*2 Ott* 
^<r>ti y h^^*2 0*5c<OM^jSiI^L> ^ 
(^i»<SM*¥i^tt-C-S!lof>:tt) tJ^/Jn? vMi t'/F 

10 [0 0 3 3] 

1. Sd/fX 5min<0W-3>ie«l (IIAtt^, Sn°B^ : 

1Sttfi<Jt;ai*^^^L/-:<7>*,. HI -3(C7j^LfcJ^Tl' 

3 ymi)k 1 5 tijl^WiR^^^' h Sr@fi L, i»«IMAP 3 

6 a75^^ai«I^S^iii$-ii-/>:o S^ffi§tt7t^«^9 Om/mi 
n. T-jltef-S.-t^' V3 >^S1 0O:T. -y hrj>^T-9 

1 T-ffSB t r V -r^P *»fl3l L , 4:1*^14/ ^^>y 
- (:^;P--J«'^ ^;Hr;WD-;^) ^m^L-tzl^. -fi' 
V 3 > K7 -f ir- 1 2 LTl 5 0 "Ctr 3 fpmim 

mm.-t^^tizi.io'^m^-^. )irm<r>^^u >y-^m. 

Ltzyfm.y(^imzo >kiiz. m^m><^''U > r-^^m. 
(r>m'twimz.><^ > v-mmLT-m.^ 1 3 n'fmLfzo 
30 imLfzyfm^<o!^mu:xT<r>m<o o i#it2 4 g/m 

2, )?.^2. 1mm, ^)S0. 0 1 1 g/cm3, MDSft 
*1. 6kg/5cni, CD^^Jl. Skg/^, yfm^<om^ 

14 0 . 0 5 

[0 0 3 4] ^mm 2 

2c|/fX 1 Oiiin(?>5K'; J^:^-r>'Wa6«l (i'71'^iSi, i5p°p 

^EP 2 0 3) immmiztSixmrn^-^. mnm^zmm 

40 Sr^^L/ccO*,, 0 1 - 3 tc^LTtJ^TV-f K^«{;ft 

1 5«rsl»«g|l^*'i!' h^rMftL, iKSS^AP 3 iJ J:l>*4 
{::illAL, Iltei-^«r*c;^^";-> 5 a:fei:0>'6 a;&-e> 

ttSg. J H L - 1 0 5 - 8 9 ) L. $ 

tLf>:««l?:9 Om/min.-e«<E-r^-iJ-i'->3>^Sl lO 
^.y hn>^T-9 a-e»*L'fi:/l e^f^SSLf-:, 
* y h ^ ;u h Lx^^^fztb. Z(r)W.^,X'^m^t 

50 L X¥m L f^S L fzy(^im<r>^ii.iii>J.r<r>m 
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l)o §#lt2 3g/'m2, W^2. 3mm, S'S 0 . 0 
lOg/cm^, MD?S:f;i. 4kg/5cm, CDSt:':!. 
2kg/5cm, ^^^cOltfe^OJij— 14 0 . 0 3 

10 0 3 51 3 

4>fiSc;5J-i: LTMFRTSn 5 g/l 0^ (JIS K7210 ^ 

fri4) <o.-}f>;-/nei'>. IS^^t LTMI^n 6. 5 

g/ 1 055-{JIS K7210 *ft4) <75ii5^-Jg:t^'Jj:^^P 
>^ttaiJt5Jt5r'.-f.-;Hgc3 5 OO^SMtS-^I^Ti^P iO 
^5:ffl>'\ lltai*2 0 Og/min., ?l§IXl)iiJS7 2 Im/ 
min.T-?lil3l-i)C: tj;i 7. l-f-'^KO^Mf*^ 

^.i'^mLtzo >I<0*®##!^9 Ot:i;in^L/;n-;u 

X. mm^z mm(nm.m^\'^mLtzo n-mmmm^m^^ 
tz^-im<r>m:^m\-~o\.^x\:xTi,zmm-ri>,> ±.^i,tzm 

mzm.m^Wim.Ltz(r)ib. m \ - z <,z7f^Ltz:i-T v ^ y 
mm.^zm^i,x^m.Lfzo -rt{:^'h^m^i\-i-zm^mm. 

1 5 $riS*g«SR^i? b^:Sfit> «M^AP 3 is J: I>'4 

mm^km^^'ttz^ ^^a^^Kfzmm.^ 9 om/m\n.xmn 

■ti>-*f-i' -> 3 >^g 1 0 <0;t. v V 3 >^r- 9 a -CM* 
L7t^, •if^'va > K9^'-1r- 1 2?r«fflLTl 5 CC 

T(r>M'OX'$>^o S#ft2 6 g/m2, If;,;?(i3. Cm 
m, ^etO. 0 0 9 g/cm3, MDSi:': 1 . 1 kg/5c 
m, CD?Stll. lkg/5cin, ^^^O*-^*?)!*?— 14 Q . 
0 4 

^^mm^mminmLfzm^. mMmmmmx-^*). 
loose] ^mm4 

IS^^Ottmfi** 1 4 Og/rain.. 5 1 § flX it JS** 1 0 5 
9in/min.. 3. 4 t"'— — ;K7)5^M#:*:. 1 7=-'— -;wcoS 
^«IS**3mm-C-*-2>Ci:mi±IIMCT3 

TOii»)T-ab-&o §#tt2 4g/m2, (1*2. 4m 
m, ?&S0. 0 1 0 g/cm3, MD^:fj 1 . 5kg/5c 
in, CD?S:t)l. 3kg/5cfn, /p^^O^fc-^OJ^j— 14 0. 
0 2 50 
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».mmmm(^mmA-''h^ < . mm^^mizm^-><^x\ 0 

tZo 

10 0 3 71 mmm 5 

a3m7b5~2 0 Og/min. , ? I i ^ 0 jliS:0^~8 8 2m/min. T*?! 
^Ijl^C tUJ: l)l#fb^x^3 4T'--;K7)*}4ff7i=:, 1 

xr-m.^ii'^mLfzo i'fnLtzr^m^<o^iti.ii':}.T<r>m 

>lX$>^o §#lt2 6g/m2, ff<^2. 7mm, 
0. OlOg/cm^, MD5^:^1. Okg/5cm, CD5fi 
0 . 8 kg/5cm, ^^^ilpOSb'^Oi*;— 14 0 . 0 4 

«i (ca^s^TKLfco 
[0 0 3 8] mmm 6 

^n^x^m^i:rnm: l fzo i^m l fz^ms<r>^mii-iT 

Oiif)o B#lt2 5g/m2, (¥^3. 1mm, 

0. 0 0 8 g/cm3, MD5S:dl. 1 kg/Scm, CD^ 

*0. 9 kg/Scm, ;=Fi^#<7)*-g-«0:K;— 14 0 . 0 3o*l 

I 0 0 3 9 1 7 
r.fiK^i: LTMFR^n 0 g/ 1 0^ (JIS K7210 ^ 
f1=l4) CO.-}? 'J T'otfuv^rfflv^, *-;wS5:l 0 OOffiS 
am-g-IS^iP&^fflv^ |$:*!^OIttaiS**2 0 Og/min. 

3ni/min.r'?l#;^^c:i:liJ: OW^^n-^S 4 Of--;U 
<0*S#7i5:. 1 0 0 7='r.-;K7)®#7{t, a^ilS2 5 mm 

X'^^hmutmmms tmm<r>^f^x:^m.^ii'nwiL 

fZo f'P^t/c^^*cOt(14(±J'J.T<Oiil9o §#tt2 4g 
/m2, J1<^1. 5mm, SJSO. OlGg/cm^, M 
D^t}2. 8kg/5cm, CD^^J2. 3kg/5cm, yT^m^fO 
jj^^-cOjij— 14 0. 0 5 

[0 0 4 0] m^mm 8 

SfiKi3-i: LTMFR= 1 5 g/ 1 0^3- (JIS K7210 * 
fit^U) O.-i^'J i^>, LTMI = 1 6. 5 

g/10^(JIS K7210 <^«^«--K';-a^^l' 
>?rid:mit;5*+5-e*-;wi&6 2 1 co^-^|;5*p& 
Bf®?:<l.-E;SUi-^«jt) *fflv\ lltaJS4 5 Og/mi 
n., 5ISfl!l<9j*S3 9 Om/min. T-?| §5^^ C fc U J: f) , 
1 6. 7T'--;KO*®##!5:f'^SL/Co IStS^NfI-, □ 

-c«®?pj S: L y^io vi <o*]i##^ ^ i -ri 0 0 r {CiP 

Lfzo 1 ^ y^f-^fzi) s\h(r>:^M^ ^ )u (3>kit) mm 
iH^Lfzh'yii'l^SkL.tzo m\^mn^^-f(r>i]-y9- 
im^^XZ.inV'^^iJy h »i*tft5mmcO««l«:ft 
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)?^3. 8mm, ^SO. 0 0 6 g/cm3, MD?^:^ 
0. 9kg/5cin, CD®:;>3 0. 8kg/5cm, yfmM<r>ik'k<r> 
0.03 

[0 0 4 1 1 9 

**fe^J3 -ef^® L7t2 d/ f , 5mm(7) 1 -f 

> -7-85: 1 4 ai<o»K«m«i t m.m.m 5 -c-f'^ss l tz i 

Od/f, 5mm0 1 'f ^f^^Ttf) i"; OlU<^ 

f^liifa^^SftJts 0/5 o-em^lSltcigAiijl^-ii: 

imLfzT^mpn^mi\:XT<r>mn o §#lt2 3 g/m 
2, )?.^^2. 8mm. IflSO. OOSg/cm', MD^ 
^fjS. 2kg/5cm, CD5S:'J2. 9kg/5cm, /F^^C0;Hb'^ 

<7?:^j-i4o. 0 A. T=.-)V(D^t^z,m^mmmiWM 
[0 0 4 2] ^mm 1 0 

*JS0!l7-ef^^Lfj 1 0 0 d/ f , 2 5mm0 1-f>^ 
S^>:l)^"; >^«C1 4lUO«iil>«^«*Mi^«lciSAii 

iL/ia*tl 5 *iifSit^5'*^' b^rSSL. ^«I^AP 3 

6 a75^t>aai«r«^m$Hi-fCo 9 On/m 

n.r-ae-f^-'^^' ■> 3 >-^a 1 0 7> y h 3 >^T- 9 a 
T-M^L-^ j:. 7'! 9^rfpML7to -^^^'E^n-jn l 

jir<7)±H. ^ii0?!l3-ejtSLy'-:2 d/f , 5mm<01 
>^a7tl9 ^";>-7'mi 4 lil<7)»icgl!^a*t^|B|»(-^ 

^-ya> K9-f -\'- 1 2 t-ffiffl LT 1 5 CC-^Sli'HiD 

m\.tzT-m:^<Di(!i}mti:xT<T>m^ o g#tt2 5 g/ 

m2, W-^l. 9mm, ^iSO. OlSg/cm^, MD 
mti2. Okg/Scm, CD56:»:l. 7kg/5cm, /Fi^^ftjO^b 
-^(0:^— 140. 0 4o ^ife0!l3 <02d/fX SnmO^il^ 
fflv^;^cgO^-]S(±0. 0 0 9 g/cm^T-abf), *M01J 
7010 Od/fx 2 5niin(7>^ilS:fliv^;t:Sco®JSli 0. 
0 1 6 g/cm^fiofCo T'--;KO**^IS%Bl!«P^ai 

[0 0 4 31 HJSCT 1 1 
i|S?ii^Ol±ffiS*» 1 4 Og/min., 5 1 i IR ft** 1 0 5 
9in/n)in.> 3. 4 t'--;K0*S#7^, lT—-n^<Ol& 
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i -TEis n - ^ pgSSt L T^cJ-mii^JitRI 3 t |W|#co^fr 
T*^iSI# ^rf'^^ L ;to L tz^-mM<^^^{ti:XT<r)m. 
'9o B#tt2 4g/'m2, ll<^3. 6 mm, ^-S 0 . 0 

0 7g/cm3, MD?it)l. 3 kg/Bern, CD!i:^Jl. 
2kg/5cm, ^^^<7)^-g-<ol4j— 1± 0 . 0 2 

^:fljC^o7to ^1 t-a^JSE^-^LfCc 
[0 0 4 41 Jt«C0!l 1 

*i+-e|^SJ!*aS^^{'pSL;^c„ >loaS«l4 0 g5r4 0 c 
mi|@con-9-*- KtSCaii^-ii-, K7 r -Ti^ibai-C 

ffV^LfZo K'>ji7"^-^i'-> 3 > K-^-f ■Y-^ftfflL-C 

1 5 0"Cr-3&-Mft$!ia-r-S..r i:{CJ; »)^^:^|i^rf'p|gL 

20 tzo ^m\^tzyr-mM<r>mmt\xr<r>m^ . §#it2 4 g 

/m^, W-^l. 4mm, ^KO. 0 17g/cm3, M 
D5i:tJ6. 3kg/5cm, CD?S:^3l. 8 kg/Son, '^-mM<r> 
0 . 12 

[0 0 4 51 *Jfi^ 1 2 

»-Mm^ixtzyfmMi^mMt\.. ^^)\^fi5i.xy-mi^ 
tt«flS^±«^i:i-^%*t+, i3j:r>'--}^'; J:.^^>7^■ 
^i-^-7xmmm^\.tzo mt^^mmzxmzw&m^ 

m^T-m^^mmut Lxm^^titzmi^t^'oimzo 

(0 0 4 61 
Ilfell 
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15 16 





f 

d/f 


m m 


aS^S ca'/cirf/sec. 


HD/CD 


HD/?D 


M D 


C D 


V D 


^ts^m 1 


1 . 5 


5 


74 


69 


40 


1 . 0 7 


1, 7 3 


2 


2 


1 0 


118 


111 


63 


1 . 0 6 


1 . 7 6 




2 


5 


191 


179 


99 


1 . 0 7 


1. 8 1 


'^nm 4 


1 


3 


78 


77 


48 


1. 0 1 


I . 6 3 


^mm 5 


1 0 


5 


932 


915 


504 


1 . 0 2 


1. 8 2 


^mm 6 


2 


1 0 


206 


188 


110 


1 . 10 


1. 7 1 




1 0 0 


2 5 


4930 


4717 


2763 


1 . 0 5 


1 . 7 1 


^nm 8 


3 


5 


416 


403 


220 


1 . 0 3 


1 . 8 3 




2 

1 0 


5 
5 


478 


462 


250 


i . 0 3 


1 . 8 5 


H:^^ 10 


2 

1 0 0 


5 

2 5 


1132 


iOll 


523 


1 . 12 


2 . 16 




1 


3 


B8 


87 


65 


1.0 1 


1 , 3 5 




2 


3 8 


138 


62 


50 


2. 2 S 


2.7 6 



[0 0 4 71 m.l<r>m^i)^hmhi)^^j:tiiy). 

m.m.m-mM<^mmi\pi (md) titA:^!^] (cd) <7) so 
m.%w.vcBt.xfmmjm (md) tmm.-^^ (vd) 

^f), (MD) , w:nyj\si (cd) , mmi3\^ 

(VD) <^v^-r«x<>ii^«3J*^L<|6]±L;to 

[0 0 4 81 40 

it:^|6] (VD) (r>m%m.A^^h^^^fctt>i,z^±-ri>m.^<r> 

mmff>m^^j:um} so 



^ o 

[1112] m (i^f^atcisit^j^T v-f K^ei 

[113] [12 tC7Fi-^eo^en:^l6illl-lll ' Ut&o/:: 

[l?-?-osieg] 

1 -x.rv>fK^a 

2 - > 

3 ^^^AP 

4 mmmxn 

5 *^ j:. V^y^ — ^ > 7 K 

6 '!7 :t - ^ y K 

5 a fStfev^ ^ U - > 

6 a mik:^ ^ U - > 

5 a ' ISt^tX^ 'J -><7)?L 

5 b ^-K;l.n-;i. 

6 b j:i-K;un-;w 

7 mmmm^^- > 

8 SlltiiSRv^- > 

9 a :t- > h — 
9 b h 3 >^r- 
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(10) 
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17 



10 ^ V 3 

1 1 ^:i^rff^n~;l. 
12 > 3 > Kv^-V> 

1 3 T-mM 

14 #^lj^i9n-;i' 

1 5 ^m.'^ixfzmwL 

16 '!7a:r 



1 7 a 
17b 
17c 
1 7 d 
1 8 
1 9 a 
19b 



7« 



[EI 11 




(51) Int. CI. 6 ^SUlB^ FX 

A 6 1 F 13/18 3 1 0 Z 
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